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INTRODUCTION 

Much  is  heing  thought,  spoken,  and  vrritten  these  days  fhout  cotton 
utilization,  ahout  nev;  <md  extended  uses  for  cotton,  and  about  cotton  im- 
provement "orogrpras,     Por  the  most  part,  the  advancements  and  proposals  have 
to  do  with  the  future;  that  is,  what  mipht  he  done,  what  Bhould  he  done, 
and  i-./hat  is  proposed  to  ho  don?^.     This,  of  course,  is  all  v;oll  and  good. 

At  this  time,  however,  it  seems  desirable  for  me  to  discuss  cotton 
fiber  properties  as  regards  their  significance  with  respect  to  utilization, 
and  to  point  out  some  accora-olishments  from  the  cotton  quality  and  stand- 
ardiza.tion  researches  of  the  Agricultural  Marketing  Service  (formerly  of  the 
^  Bureau  of  Agricultural  Economics)  that  have  a  direct  or  indirect  bearing  on 
cotton  utilization  and  on  cotton  utilization  studies.     Such  considerp.tions 
are  appropriate  a.t  an^'  time  but  more  especially  so  on  a  program  of  this  typo 
and  during  a.  Cotton  Congress  of  this  kind,  when  everybody  is  endeavoring  to 
test  the  a.c curacy  of  his  '-'cotton"  thinking  and  the  soundness  of  the  cotton 
utiliza.tion,  marketing,  staJ^da.rdi zation ,  breedin.;;;,  production,  and  improve- 
ment programs.    Unless  vrc  take  corprche;isi ve  stock  iiow  ?„nd  frequently  here- 
after of  8.11  points  of  view  aJT.d  of  the  principal  now  developnen.te ,  without 
bias  ar^d  prejudice,  vrc  cannot  a.chieve  vrith  a.  minimum  of  tim.e,  effort,  and, 
expense,  martimum  benefits  for  American  cotton,  for  Southern^ a.griculture,-^ and 
for  individual  cotton  farmers.  \  .  * 

\  \ 

COTTON  STANDARDIZATION  WORZ  AITD  RESE^IRCHES  -'^'A..  ' 

The  American  cotton  crop  enbra.ces  axx  almost  "imbeli ovably  vridG"~-r-a3Jg0-^-' 
of  qualities  and  fiber  properties.    Efficient  marketing  and  utilization, 
therefore,  necessitate  proper  identification,  selection,  and  description  of 
like  qualities.     In  cotton  breeding  and  ginning,  and  in  the  development  and 
improvement  of  marketing  methods,  moreover,  'miich  emrjhasis  is  being  given  to 
quality.    But  to  measure  cotton  QUrAity,  vnjrious  standards,  specifications, 
and  techniques  are  required,  by  moans  of  which  elements  in  quality  may  be 
compared  and  evaluated. 


Under  authority  as  provided  by  five  special  acts  of  legislation,  the 
Agricultural  Marketing  Service  is  ■  ch.-^rged  vdth '  the  responsibility  of  cotton 


stajaclardiz'n.tion  rind  classification  wci-k  oi"  the  U.  S.  I^cpartnont  of  Acri- 
cultiiTG.     -o  liano.lfe  this  -i^cspons-V ci?.  i.tv  n^^tij^rally  requires  a  lar.s!e  nuril)er 
of  vory  c?u0sel7  related  an>3.  coor'Mn'--,to:l  f'^-uict io--.s  nnd  activities, 

?or  the  pm-pose  ox  stLpportin:;,  rei  ■n'orciiic',  ?in."l  innrovinr  this  cotton 
regulatory  and  service  v^ork,  the  A.^^ricu]  t-ULfal  Marl-r.etinr  Service  has  found 
it  necosspry  to  cp„rry  on  cotton  ouality,  ,st?jidardiz;aticn,  and  nark-:'ti:a^ 
researches.     The  technical  ph^^.tr.er^  consist  of  extensive  fi^er,  ginninf:^,  pack- 
aging,- and  spinni^ng  studios  whic3^.  are  so  closely  related  and  coordinated  as 
to  constittite  "one  unified  procran.     I'ho -researches  and  the  service  v/ork, 
moreover,  are  especially ' dcsiipned  niid  conducted  so  p.s  to  siipplomcnt  each 
other  in  a  very  intiraate  pijid.  v.mtually  helpful  x-i^y. 

The  research  pro{^rr>!ri  involves  a  £;roup  of  technical  facilities  in 
Washin,c;tdn  and  in.  the  field.     The  min'ber  of  lalDoratories  and  people  employed 
for  this  v/ork  -are /-.aD out  equally  divided  "octv;een  the  two.    A  lar<^e  part  of  the 
v;ork  is  done  in  the  southern  cotton  States ,  throurh  formal  or  informal  coopera- 
tion with  various _  a:;ricuituj"al  and  mech^^jiic^l  coIIgiTCs,  agricultural  njid 
engineer iilg  c:?:perinent  stations,  and  with  private  firms  nnd  af'rcncios,  ^rrovrcrs, 
ginners,  cla.ssers,   shippers,  v/arehou-semen,  compressrien,  and  ncr chant s .  Con- 
tacts also  are  naintainod  with  vajrious  hr-^jiches  of  the  textile  industry,  includ- 
ing, rmon,^;  others,  -tire  cord  aJid  rul'Dor  firmo,  thread  manuf act^arers ,  axd  tex- 
tile schools .  ■.  •  ■ 

Those  parts  of  the  fi^ber  axd  spirjiing  i.-ork  vrhich  rela-te  to  cotton 
Tarecding,  production,  and  in-orov:-T.-.ent  -nrograms  are  conducted  in  close  coopera- 
tion with  the  Bureau  of  Plr^nt  Industry,  and  the  studios  are  confined  to  case- 
historied  samples.     Those  parts  of  the  investigations  which  are  associated 
vath  cotton  ginning-  ;uid  packaging  ai'o  handled  jointly  vdth  the  Bureau  of 
A/'^icultural  Chemiytry  ajid  Engineerirg.     The  spinning  work  is  done  in  labora,- 
tories  at  College  Station,  Tex.  ,  and  at  Clenson,  S.  C,  through  cooperation 
with  the  Texas  A.  &  M.,  College  and  the  Clemson  Agriculti^ral  College,  res- 
pi3ctively.     The  ginning  and  packaging  v;or]:  is  cajrried  or.  at  the  U,  S.  Cotton 
Ginning  La'Doratory  at  Stoncville,  Miss.  ■ 

The  nature  and  scope  of  the  cotton  (^".laJity  axd  standardi?^a„tion  research 
program  of  the ' AgriculturaJ.  I^arketing  Service  axd  of  the  progress  that  is 
"being  made  were  discussed  in  consiaerahle  deta.il  last  fall  "before  a.  meeting 
of  the  Americax  Agronomy  Society.     In  view  of  the  fact  that  copies  of  that 
presentation  are  a,vaJ.la"ole  for  distriouticn  .and  tha.t  the  giiining  phases  have 
been  considered  on  a  previous  program  of  this  Cotton  Congress,  the  st.andardi- 
sation  .and -ginning  aspects,   ^s  such,  will  not  "be  considered  in  this  presenta- 
tion. 

,  CSrtTAi:^  3ACZG-E0U1ID  COFSIDia\TIO!TS  III  PJ]?3H3i:C3  TO  COTTO'J  qUi^lITY 

In  connection  vrith  cotton  standardization  and  utilization  problems  and 
studios,  there  are  certa.in  points  .aiid  relationships  which  gener'^lly  are  not 
realized  "by- the  average 'la,^/m an  nor  by  every  student  of  cotton.    Let  me  illus- 
trate a  few  of  the  m.atters  to  vhich.  !■  refer.     I  think' that  it  is  of  particixLar 
interest  to  note  the  follcdng:     (l)  Th.at,  insofar  as  the  unit. of  maxafactured 
product  is  concerned,  the  cotton  textile  industry  hangs  by  a  single  thread-. 


(2)  that  the  f-and?j:;entn.l  ur.it  of  thrt  thread,  ar  veil  as  of  the  entire  cotton 
enterprise  fron'the  r.roduccr  to  the  consur;or — insofar  ?,s  rav;  cotton  is  con- 
cerned—  is  the  _sin,--;],e  fToer;  and  (?)  tl;at,  insofar  as  fioer  properties  and 
qualities  are  concerned,  the  la';  of  avorafres  saves  the  cotton  enterprise  and 
the  textile  industry. 

But,  hov;  far'  fron  sinple  the  prchlens  of  cotton  utilization,  character, 
standai'dization,  and  classification  really  are  can  "be  fully  aopreciated  on]fer 
vrhcn  it  is  realized  that  a  "bale  of  rav:  cotton  is  not  a  hono£-'eneo\is  naterial 
in  the  sane  sense  as  a  ke.":  of  nails.     Q,uite  the  contrary,  cotton  is  an  ^^{^qvc- 
•^atn  of  individual  fihcrs,  ?>iid  o?ch  fiher  is  a  separate  entity  in  itself.  On 
a  basis  of  our  lah'jratory  data,  vre  calculate  tha.t  there  p.re  8;rouiid  90  nillion 
fihers  in  a  pound  of  cotton  and  around  45,000,000,000  in  a  500-.pound  net  hale. 
Or,  expressed  in  another  v/a:'',  the  ninher  of  fihcrs  in  a.  pound  of  cotton  eaj'-i-als 
rciirThly  three-f oujths  ■  of  the  population  of  the  United  States  and  the  nunhor 
of  fibers  in  a  SOO-pourtd  hale  equals  roughly  345  tines  o"ar  population. 

Moreover,  ^-reat  variability  exists  not  ov.ly  bctv;ecn  the  different  fibers 
but  vdthin  t]-.e  individual  fibers  thenselves.    3a.ch  of  these  fibers  is  a  hollov; 
cell  fornod  as  a  tube,  varyin,^:  in  length  fron  l/l5th  of  p.n  inch  or  less,  to 
nore  than  2  inches;  vdth  v.'alls  colla.pscd  a,t  naturity  in  ^^reater  or  less  de^^ree; 
and  \ith  lateral  convo.lutions  varyinf^  fron  nlnost  none  to  500  or  nore.  The 
shapes  and  areas  of  the  cross  section  of  the  fiber  also  are  usually  variable 
throuf^hout  its  length. 

Furthernore,  the  fact  that  the  fiber  length  nay  bo  as  nnch  as  4,000 
or  more  tines  its  vridth  taxes  the  best  of  nicroscopic  tcchnid''J.c.     To  illus- 
trate, if  a,' 1-inch  cotton  fiber  ^Adth  about  average  cross-sectional  features 
is  nagnified  so  that  its  vddth  is  1  inch,  it  vdll  assume  a  length  of  about 
100  feet.    And,  if  a  more  or  less  average  2-inch  sea-island  fiber  is  nagni- 
fied so  that  its  vddth  is  1  inch,  it  will  a,ss\irae  a  length  of  about  400  feet. 
Fantastic  as  th-sso  figures  may  seem,  they  nevertheless  illustrate  the  extreme 
and  unusual  type  of  ratios  with  which  vre  have  to  grapple  in  dealing  vdth 
problems  in  our  cotton  vrork. 

HMGES  I!T  VARIOUS  COTTOIJ  FISSR  PHOPERTISS 

.  More  specifically,  ba.sed  on  thousands  of  tests  made  in  our  labora- 
tories on  a.s  nany  sanples  azid  nillions  of  fibers,  a  prelininnjry  ana.lysis 
of  o'lir  data  reveals  relatively  vddo  ranges  in  a-11  of  the  fiber  properties 
neasured  and  cnornous  ranges  in  nost  of  then.     The  ranges  of  values  found  are 
shown  by  the  data  given  in  table  1., 

By  referring  to  the  figures  cited,  it  vdll  be  seen,  for  example: 

That  the  over-all  area  of  cross  section  of  cotton  fibers 
varies  fron  as  lov/  as  25  square  nicrons  to  a.s  high  as  1154 
'square  nicrons,  or  a  range  based  on  the  nini'">un  of  4,377'^. 

Tha.t  the  range  of  vrall  thickness  in  cross  section  varies 
fron  as  little  as  0.35  nicrons  to  as 'high  as  15,5  nicrons, 
or  a  range  of  4,328^^. 
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Tatle  1. — Rancc  of  values  of  cotton  filicr  properties 


1 

'Percentage 

'  Maximum 

Minim.um 

'range  based 

Pi^bcr  property 

'  value 
1 

value 

'on  m.inimum 
1 

Area  of  cross  section,  sq.  microns 

1 

'  1164 

26 

1 

'  4377 

Wall  thickness,  nicrons 

'  15.50 

'  0.35 

'  4323 

Ltinen  width,  nicrons 

'  12.00 

0.35 

'  3328 

Major  luTion  axis,  nicrons 

'  40.00 

'  0.50 

'  7900 

(The  cross-sectional  shapes  of  fioers 

1 

vary  alnost  as  nuch  as  the  size  nnl 

1   _ 

1   

1   

wall  thicljness) 

Thin-walled  fihers,  percent 

'  6 

'  1183 

Staple  length,  inches 

'  .  2 

1  1 

3 

'  300 

Coef .  length  var. ,  percent 

'  65 

'  18 

'  251 

40  percent  angle,  degrees 

'  45 

'  23 

'  96 

Fluidity  of  cellulose,  rhes 

'  50 

'  2 

'  2400 

Copper  numlDer,  units 

'  1.5 

'  0.2 

'  650 

Alkali'  soluhility,  percent 

'  7 

1  2 

'  250 

Wax  content,  percent 

'  10.0 

'  0.5 

'  1900 

(Color  rpjiges  from  the  most  delicate 

of  creamy  whites  to  the  deepest  sort 

of  yellow  stain) 

Chroma,  units 

'  3.20 

'  0.6 

'  433 

Ch?n.dler  "bundle  strength,  1000  Ihs./sq.  in. 

•  120 

1  40* 

>  200 

*  As  low  as  zero  in  some  deteriorated  cottons,  the  fiher  "bundles  not  "being 
strong  enough  to  support  even  the  weight  of  the  jav/s  of  the  testing  mp.chine 


That  lum.en  v/idth  varies  at  least  from  0.35  to  12  nicrons, 
or  3,328^. 

That  the  major  axis  of  the  lumen  vai'ies  from  as  low  as  0.5 
microns  to  as  much  as  40  microns,  or  7,900^. 

That  the  cross-sectional  shp.pes  of  cotton  lihers  vary  ■ 
alm.ost  as  much  as  the  size  and  w.^11  thickness. 

That  the  prooortion  of  t?iin- walled  fibers  varies  from  as 
low  as  'cs-jo  to  as  high  as  77}5,  or  a  range  of  1,183,3. 

That  the  soundness  of  the  cellulose  varies  greatly  as 
indicated  "by  fluidities  ranging  from  2  to  50  rhes  (2,400^), 
copper  nurroer  from  0.2  to  1.5  (650/o),  and  alkali  solubility 
from  2  to  7  percent  (250^). 

That  the  wax  content  varies  from  0.5  to  10.0,  or  a  range 
of  1,900^. 
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Tliat  the  color  ranges  fron  the  raost  delicn.te  of  crGrvny 
whites  to  the  deepest  sort  of  yellov:  stain,  chroma  units 
"beinf^  as  lov;  as  0.5  and  as  high  as  3.20,  or  a  range  of 
433jo. 

That  the  fiher  hundle  strength  vnJ-ies  fron  40,000  Ihs. 
per  square  inch  to  as  high  as  130,000  Ihs.  per  square  inch, 
or  a  range  of  200$^.  (Strength  values  have  "been  found  to  he 
as  lovf  as  zero  in  some  deteriorated  cottons,  the  fiher 
"biondles  not  "being  strong  enough  to  su-oport  even  the  weight 
of  the  jaws  of  the  testing  machine.) 

A  SUGGESTHD  METHOD  OF  APPROACH  POR  COTTON  UTILIZATION 

STUDIES 

Differences  in  the  -nro-oerties  of  different  varieties  and  species 
of  cotton  are  influenced,  of  course,  "by  environnontal  conditions  during 
growth  and  development  of  the  fihors,  hy  the  length  of  tine  and  clinatic 
conditions  during  exposure  of  tho  fihers  in  the  field  after  the  "bolls 
open,  and  "by  the  conditions  during  and  methods  of  harvesting,  ginning, 
storage,  and  subsequent  handling.     In  viev/  of  tho  i.?ct  that  our  results 
shov/  that  there  are  trenendous,  almost  unDcliova''ole ,  vari-mcos  in  the 
properties  of  cotton  the  question  of  selecting  it  with  duo  regard  to 
suita'ble  properties  for  promoting  each  old  u^e,  for  developing  each  new 
use,  r-nd  for  conducting  special  utilization  studies  wotild  seem  to  "be  of 
very  great  importance.     In  addition,  the  material  cuxrentJ.y  availa'ble  in 
various  Federal,  State,  and  private  l^recding  pnd  other  experimentsil  plots, 
as  well  PS  that  v/hich  likely  could  "bo  made  pvailahlc  "by  those  sources,  if 
desired,  would  seem  to  offer  great  possi"bilities  as  a,  stai'ting  point  for 
certain  types  of  cotton  utilisation  studies. 

O"bviously,  such  fi"ber  properties  and  varia"bilitics  in  raw  cotton 
as  r.entioned,  plus  modification  'oy  physical  processes  and  chemical  treat- 
ments during  the  course  of  m.anujfacture ,  constitute  the  fundamental  hasis  for 
Cotton  utilization.     That  is,  causes  for  the  wide  ranges  in  strength,  stretch, 
elasticity,  resist'^nce  to  fler'ore,  fa,ti/^.e,  ahrasion,  fading,  and  la.under- 
ing  v/hich  cotton  yarns  ;ind  fabrics  shov/,  all  have  their  roots  deep  in  the 
inherent  properties  of  the  individual  fibers  and  various  comhinations  of 
them,    likewise,  ca.uses  for  the  v/ide  ranges  in  dyeing  and  finishing,  shrinkage 
and  sv/ellinr,  actual  service  performance,  and  total  life-wear  that  products 
manufactured  from  cotton  show,  all  have  their  roots  in  the  inherent  fiher 
properties  cf  the  rav;  cotton,  plus  .effects  of  design,  construction,  and  finish 
of  product  r.nd  of  any  deterioration  that  may  have  "been  induced  "by  physicaJ. , 
chemical,  or  microhiological  agencies.     The  role  and  significance  of  cotton 
fioer  properties  with  respect  to  utilization,  therefore,  should  and  must  not 
"be  overlooked  or  underestimated. 

The  differcr.t  uses  to  './hich  the  manuf actui-ed  products  are  to  "be  put,  • 
of  course,  require  dif f crent  ■  comhinations  of  fi"ber  properties.     That  is,  a 
cotton  which  is  host  for  a  tire  cord  or  a  "balloon  fahric  "because  of  the  high 
strength  of  its  yarns,  cords,  or  fahrics,  r.ay  not  be  dnsirahle  for  terry 
towelling,  vrhich  requires  a  fluffy,  resilient  yarn.    Ho^^/evcr,  the  exact  com- 
hination  of  fiher  properties  that  would  "best  serve  each  and  every  major  and 
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specialized  use  of  cotton  is  not  definitely  iCiOwn.     Ftai'thcr^.orG ,  exr>^ctly  hov; 
the  vprious  fi'ber  properties  operat3  in  yxrrs  and  fairies  vnlcr  the  stresses 
and  strains  of  ordinoxy  vrc-ir  and  tear,  or  even  -ander  lal oratory  test  condi- 
tions, and  how  the  many  forces  intei'play  thro\if:h  individual  fihcrs  and 
groups  of  fToers  in  yarns  and  fa'orics  are  not  knoi^m  v/ith  the  precision  and 
completeness  that  they  should  le  knovn  for  pui-pones  of  cotton  utilization, 
standardization,  breeding,  and  production.    Bafflinrr:  relationships,  inter- 
relationships, and  C'-M.iplcxitios  rice!nin<;;^ly  ahound  on  every  haiid.    As  a  resrdt, 
there  is  today  alnost  no  end  to  the  nu'iber  of  inportpjit  questions  that  carjiot 
"be  answered  properly. 

Thercf-ore,  v/hen  we  know  "better  than  we  now  knov/  just  v:hat  properties 
of  cotton  yarns  and  fabrics  the  different  na.jor  and  specialized  uses  actually 
require;  Just  v/hat  their  nininun  and  n'^xinum  values  arc;  just  what  is  the 
nature  aiid  degree  to  v;hich  those,  in  turn,  are  influenced  "by  diif erei  t  fi'ber 
properties  and  conhinations  of  thern;  nnd  just  hovr  and-  to  what  extent  these, 
in  t^orn,  axe  influenced  "by  heredity,  environnent  and  handling-:,  we  shall  "be 
much  farther  alon;-^  than  v/e  are  today  in  our  "cotton"  thinkinrr.     Also,  v;e 
shall  be  rcuch  farther-  alon^:  on  our  march  to  develop  ^rea.ter  utilization  aJid 
outlets  for  American  cotton;  to  brin^;  forth  superior  varieties  of  cotton 
tha.t  vrill  better,  meet  ordinary  and  specijsl-use  requirements;  and  to  supply 
the  markets : of  the  world  with  American  cotton  that  possesses  the  greatest 
possible  strength,  beauty,  and  aiopeal  to  spinners  an.d  other  naXLVif acturers. 

This  is  the  cha.llen/;"c!     In  order  to  meet  it  most  effectively  and  to 
tak:e  the  fullest  advanta{;Q  of  the  opportunity,  we  must  pull  together  100 
percent  in  both  letter  and  spirit.     Even  this  concerted  effort  is  none  too 
much  for  this,  enormous  task  and  responsibility. 

And  that  brings  me  to  this  thought:     Technical  research  laboratories 
can  be  built  most  pjiy  time'  and  at  most  any  pla.ce,  aaid  testing  machines  can 
be  purchased  world  v/ithout  end.    A].l  th^t  is  required  to  do  these  things 
is  money.    Put,  while  these  itcm'^,  are  essential,  the  most  important ,  and 
the  scarcest,  ingredients  in  research — as  vrell  as  in  most  v;alks  of  profes- 
sional life — are  brain  power,   ideas,  leadership,  and  inspiration.    All  of 
us  who  have  had  any  appreciable  responsibility  in  connection  with  directing 
research  programs  know,  by  sad  observation  and  experience,  that  leadership 
mth  its  attendant  orea„tivo  ability,  ■  imagination,  a:nd  inspira.tion  cannot  be 
purcha.sed  in  the  opainarket.     A  person  either  has  the  qualifications  for 
leadership  and  for  outstanding  accomplishments,  or  he  does  not.  Moreover,, 
to  be  .successful,  the  leaders,  the  suioervisors  ajid  the  key  workers  m.ust  not 
only  have  accimulated  I-aiowledge  pjnd  technique,  and  possess  the  ability  to 
grow  in  those  respects,  but  they  almost  must  have  a  proper  mental  attitude, 
common  sense,  stamina,  of  character,  ajid  a  sense  of  humor. 

So,  regardless  of  hov;  many  cotton  utiliza-tion,  spinning,  and  fiber 
laboratories  are  built,  how  much  testing  eouipmont  is  purchased,  how  many 
a.ppoihtments  are  mado:  to  the  staff,  hov;  much  technical  training  the  personnel 
has,  and  how  many  cooperative  agreements  are  executed,  the  a.ccom-plishments 
will  and  cbxi  be  no  greater  than •  the  •  degree  to  vrhich  there  is  wholeL^ome  ,and 
effective  team  work  and  cooperative  effort.    And,  the  te?jn  v/ork  and  cooperative 
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effort.    And,  the  team  v;ork  rJid  cooperative  effort  vill  and  can  "be  no  greater 
than  the  individual  and  group  attitudes  of  all  persons  concerned,  with  res- 
pect to  each  other  and  to  their  respective  responsihilities. 

SOME  ACC0I€'LISHI'4E1TTS  OF  DTTEESST  TO  COTTOII 
UTILIZATION  AIH)  UTILIZATION  STUDIES 

In  connection  v/ith  the  cotton  quality  and  standardization  researches 
of  the  Agricultm-al  Marketing  Sor^^.ce,  a  nunher  of  achiovenents  in  the  way 
of  technique,  apparatus,  ?nd  knowledge  nay  "be  nentioncd  that  should  "be  of 
value  to  cotton  utilization  and  to  cotton  utilization  studies.     The  nore 
pertinent  of  such  developncnts  sXQ  descrited  in  the  following  sections. 

Developnent  of  Instruments  ,and  Methodology  for  Staple 
Length  and  Grade  Factors 

One  of  the  first  and  nost  important  considerations  in  dealing  v/ith 
pro^blens  of  cotton  quality  standardization  in  relation  to  "breeding  and  produc- 
tion, inprovor.ent  programs,  narketing,  and  utilization  is  the  estahlishnent 
of  appropriate  quality  "bench  marks  and  the  provision  of  practical  vrays  and 
neans  for  conpaxing  and  evaluating  elements  of  cotton  quality.     In  attempting 
to  ostahlish  staple  length  standards  on  a  scientific  "basis,  the  need  immedi- 
ately arises  for  an  instrum.ent  and  n.ethod  wherohy  the  length  of  fi"bers  in 
cotton  lint  and  in  staple  standards  can  "be  x^recisely  measured  and  expressed. 

After  examination  of  such  scientific  instruments  as  v/crc  availa,ble  it 
wa.s  found  that  none  vrere  v;ell  adapted  for  this  purpose.     ¥e  therefore  set  to 
work  and  developed  ah  instrument  which  vjould  accurately  and  conveniently 
separate  the  fi"bers  according  to  their  length  and  in  turn  vrorked  out  a  stand- 
ard method  v,-here"by  the  lengtli  distri"bution  of  sajnples  of  cotton  may  "be 
accurately  recorded  and  expressed  in  statistically  significant  figures.  A 
pu"blic  patent  was  o"btained  upon  this  instrument  so  that  it  could  he  ma,dG 
available  to  the  putlic  vrithout  payment  of  royalties.     This  instrument  ha.s 
"been  used  extensively  in  our  la^oora.tories  and  its  usefulness  and  practica- 
"bility  have  "oecn  thoroughly  established.    A  m.ethod  based  on  its  use  is  des- 
cribed in  the  Handbook  on  Textile  Ma„terials,  as  published  by  the  American 
Society  for  Testing  MateriaJs. 

A  photoelectric  fi"'jer  length  m.etcr  is  now  under  st\:.dy  and  refinement 
for  automatically  recording  the  length  distribution  of  any  sample  of  cotton 
fibers.  PrelimdnaJ'y  observations  are  already  being  made.  If  such  a  develop- 
ment can  be  brought  to  a  stage  of  practical  perfection  much  will  be  done  to 
to  reriove  the  personal  equation  from,  fiber-length  measurement.  To  this  end, 
it  should  be  pointed  out  that  it  is  comparatively  easy  for  one  to  concoct  a 
device  to  measure  something  about  a  fiber,  yarn,  or  faJbric. 

The  most  difficult  and  important  thing  of  all,  hov;evor,  is  to  determine 
what  the  results  mean,  if  anything,  in  terras  of  practical  significance-  This, 
of  course,  requires  a  considerable  statistical  background  of  a  biologica.1  and 
technical  nat^are  v;hich  generally  roauires  m.uch  time,  labor,  and  patience  but 
vrhich  is  needed,  if  the  relative  m.erits  and  demerits  of  any  such  new  dovelopnont 
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CPU  ."be  established.     To  illuptrnte,  v;g  arc  findinr;  that  the  apparent  fiber 
length,  as  determined  hy  our  photoelectric  netor,  is .  influenced  not  only  "by 
the  r^ture  and  manipulation  of  the  spr.Q,  as  would  "be  expected,  but  also  appre- 
ciably by  the  color  and  fineness  of  tlie  fibers  end  by  the  percentage  of  thin- 
v/alled  fibers. 

In  connection  v/ith  the  t'^rado  of  cotton  lint,  color  is  one  of  the  more 
important  factors.     Color,  however,  consists  of  several  elements  v/hich  cannot 
be  very  readily  compared  simultaneously  vdth  the  eye.     Sspocially,  is  such 
comparison,  impractical  under  vai'yi-g;  li'xht  conditions  a,nd  over  extended 
jeriods  of  time.    Accordingly,  one  of  the  first  problems  in  the  application 
of  scientific  methods  to  the  improvement  of  grade  standards  was  to  develop 
a  special  instrument  by  meajris  of  v/hich  the  color  of  pjiy  ssxiple  of  cotton  caji 
be  accurately  specified  in  terms  of  staxidard  colors.     This  was  accomplished 
throu,{^  the  development  of  a  special  disk  colorimeter  which  has  also  received 
a  public  patent. 

In  this  way,  the  necessity  for  cotton  classcrs  to  remem.ber  colors  is 
circumvented  and  the  colors  of  samples    jf  cotton  may  be  precisely  compared 
evon  though  they  are  not  seen  by  the  sa,me  person  at  the  sar^c  time  a;nd  place, 
■or  even  though  their  ex-^nination  may  be  separa.ted  by  a  period  of  ye-^rs.  The 
results  are  expressed  in  units  v?hich  are  directly  compai'able  with  what  the 
cotton  classer  sees,  ajid  thus,  may  be  related  directly  to  practical  experience. 
The  machine  has  gone  through  a  series  of  developments  and  improver.ents ,  v;hich 
ma,y  not  yet  be  considered  concluded.     Considerable  use  is  being  made  of  the 
instrument  not  only ' in  Government  classing  rooms  but  in  the  cotton  industry. 

One  of  the  factors  that  interferes  with  cotton  classification,  espe- 
cially decisions  with  respect  to  the"  grade,  is  the  matter  of  variable  q^uality 
of  light,.    During  the  pa,st  several  years,  our  laboratories  have  made  a  care- 
ful study  of  the  light  conditions  in  various  classing  rooms  throughout  the 
Cotton  Belt  oxid  in  VJ"ashington.    Also,  wo  have  made  a  ca.reful  examina.tion  of 
various  sources  of  artificia,!  illum.ination  with  a.  vievz  to  selecting  the  most 
suitable  ones  aaid  thus  standardizing  the  quality  and  intensity  of  light  that 
may  be  used  in  cotton  cla.ssing  rooms  in  place  of  natur.al  illimination.  Speci- 
fications ha,ve  been  worked  out  for  so,tisfactory  artificial  daylight  installa- 
tions and  small  units  arc  being  installed  for  trial  in  a  number  of  the  field 
classing  offices  a.s  v;ell  as  by  private  concerns.     It  is  cxoected  that  improved 
lighting  may  greatly  facilitate    the  matter  of  cotton  grading  ajnd  increase  its 
accura^cy. 

An  automatic  cotton  grader  has  boon  designed  and  is  in  ad\'rinced  stages 
of  conE' ^ -'flcti on.     This  instrument  is  in  the  form  of  a  scazining  device  by  means 
of  v/hich  a  photoelectric  cell  automatically  records  the  color,  leaf,  and 
preparation  of  arty  sample  of  cotton  presented  to  it.     Such  pji  instrument  as 
this  sho\ild  be  very  valuable  in  eliminating  the  locrsonal  equation  in  the 
grading  of  cotton.     Here  again,  a  considerable  statistical  background  of  a 
biolOfTical  and  technical,  na-uro  is  rpciuired  before  the  full  meaning  ajid  prac- 
tical significance  of  the  rocordcl  da„ta  can  bo  ascertained. 


Service  to  the  G-rade  and  Staple  Stmadards 

One  of  the  more  important  accomplishments  for  a  nwiher  of  years  now 
has  "been  more  precise  copies  of  the  official  grade  and  staple  standards  for 
distriliution  to  the  public,     Tor  the  grade  "boxes,  all  the  key  sets  are 
alwa^.'s  c.?j:efully  meas-ured  with  respect  to  color.     Any  appreciable  varia- 
tions hctv;een  key  sets  are  noted  and  such  sets  are  re-examined  pjid  perhaps 
adjusted  to  "bring  them  into  proper  agreement.     Purtherm^ore  the  Universal 
Standards  for  grade  were  revised  in  1935,  to  "become  effective  in  1936, 
partly  "because  it  was  shoTO  "by  color  measurements  that  the  standards.  v;ere 
no  longer  properly  adapted  to  the  crop  and  partly  because  such  measurements 
showed  that  the  num"ber  of  physical  representations  could  "be  reduced  quite 
materially  to  advantage.     The  information  to  show  that  the  grade  standards 
no  longer  represented  the  crop  v;as  o"btained  through  the  collection  of  many 
samples  from  .the  Cotton  Belt  an^i  from  the  m.arkets,  extending  over  a  period 
of  several  years,  and  "by  our  color  technologists  and  classers  viorking  in  the 
closest  possi"ble  cooperation  with  each  other. 

In  a  similar  way  the  use  of  the  cotton  fi"ber  sorter  and  the  standardized 
method  for  the  measurement  of  cotton  fi"bcr  length  have  made  possil:lc  a  much 
more  precise  copy  of  the  staple  standards  for  distri"bution  to  the  puolic  than 
could  possi"bly  "be  accomplished  without  this  service.    For  some  years  every 
"bale  to  "be  considered  for  use  in  preparation  of  staple  types  has  "been  care- 
fully s.amplcd  and  a  num"ber  of  such  samples,  usually  three  or  more  from  each 
"bale,  have  "been  sorted  according  to  fi"ber  length.    Many  "bales  under  con- 
sideration for  the  prep.?ration  of  .any  staple  length  type  are  rejected  as  a 
result  of  such  examination.     Furthermore,  a,fter  staple  types  have  "been  pre- 
pared in  the  one  pound  cartons  and  supplied  to  the  trade  occasional  complaints 
arise  as  to  the  correctness  of  the  assigned  staple  length.     Such  tj^-pes  are 
re-examined  with  great  care  to  determine  the  a,c curacy  of  the  copy. 

Still  further  valual^le  service  has  "been  rendered  to  cotton  classing 
through  comparison  of  the  fi"ber  length  array  OL)t?,ined  "by  sorting  v/ith  the 
staple  length  assigned  "by  the  classer.     This  has  "been  done  on  a  large  numloer 
of  s.amples  and  for  many  classers.     Thus,  the  nature  of  the  differences  of 
designation  "by  difforcnt  classers  has  "been  revealed  in  m.any  ca.ses.     In  addi- 
tion, the  results  ha.vc  shown  hov;  the  staple  length  assigned  may  vary  v/ith 
the  condition  under  v;hich  the  cla,ssing  has  "been  done.     It  has  "been  found  that 
the  position  in  the  f i"ber-length  arra^/  at  which  the  classer  designation  may 
fall  may  vary  greatly,  depending  upon  the  a.piDoarance  of  the  cotton  ajid  per- 
haps the  speed  viith  which  the  classer  is  v/orking.     Especially,  variations  in 
moisture  condition  of  the  sample  mr^y  influence  the  position  at  which  the 
classer  designa,tion  m.ay  fall.    All  these  findings  have  tended  to  improve  the 
classing  service  and  to  give  it  a  precision  tha.t  it  could  not  have  attained 
without  the  scientific  "background. 

Development  of  Methods  and  Instruments  for  Character 

Properties 

One  of  the  foremost  pro"blems  of  our  technological  lahoratories  almost 
from  the  "beginning  has  "been  that  of  isolating,  m.easijring,  and  evaluating  those 
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properties  of  cotton  ordinarily  f^rouped-  together  as  "charn.ctor"  properties. 
TliesG  properties  nust  account  for  the  wide  discrcparcics  f:o  often  observed 
"by  spinners  "between  the  strcuf-th  ^nd..  other  properties  of  their  •■.■..-^.nirfactured 
products  and  that  v/hich  v.'onld  "bo  oxpocted  on  the  haais  o-*^  the  aiisif^-pn.ed  grade 
arid  staple  len.j_th.     There  have  been  j^e^irs  when  these  differenc3s  were  nost 
pronounced,  a.s  for  exan];lo,  the  years  1931  a.id  193?  as  cjnparci  with  those 
v;hich  immediately  preceded  and  follo\:ed  then,     'Jork  on  the  character  proper- 
ties has  proceeded  alcnr  the  line  of  such  properties  as  nay  nost  logically 
he  expected  to  aff  ect  "ynrn  and  f  ah ric  '  quality .     ITo  claim  is  yet  nade  that -we 
have  discovered  all  the  properties  that  nay  he  expected  to  ho  influential. 
Some  of  then  are  indeed  very  difficult  to  attack  "because  of  the  tediour^ness 
of  the  nethods  thus  far  devised.     Still  others  are  extrcnely  va/^e  at  present 
due  to  lacV:  of  theoretical  "bachr^^r^'^uiad  fnr  their  cornprehenr.ion. 

One  of  the  nore  inrnediate  character  propcrtios  is  that  of  distribution 
of  fiber  length.     This  is  not  the  length  desi .^Tiation  or  lenr^th  va.lue  that  is 
given  to  a  Ba-mple  but  ra.thcr  the  de;:roe  of  variation  that  exists  in  the  length 
of  the  fibers  that  conTDOse  the  sanple,  every  saJ-TDle  beinf'  nadc  up  of  raajiy 
different  lengths  in  various  Tjropoi'tions.     There  is  a  belief    anong  nany 
classers  that  they  can  distin^-^aish  differences  in  fiber  length  distribution, 
siid  to  a  United  extent,  this  r.perii?  to  be  true.     In  one  test,  involving  a 
considerable  mmber  of  samples  that  were  segi'ogated  into  groups  according 
to  degree  of  vjiriation  of  length  by  a  nunber  of  cotton  cla.ssers,  it  was 
found  that  extremely  great  varn.ability  of  fiber'  length  coiild  be  detected  in 
the  majority  of  cases.     ITronuently,  hov-vover,  des'' gnations  of  high  variation, 
such  as  "irregular"  and  "wa.sty,''  vrerc  given  to  sanples  having  length  distri- 
bution equal  to  or  better  tlia.n  the  average  for  cottons  vh.ose  lcnp;th  distri- 
bution was  r,o  good  as  to  bo  called  "uniform"  or  "nornal."    The  fiber  length 
sorter  provides  a  ready  ne:\ns  for  the  precise  n.ea.Guroner.t  of  length  distri- 
bution for  scientific  purposes,  and  the  relationship  of  this  property  to 
yarn  and  fabric  properties  has  been  rather  extensively  examined.     The  need 
still  exists  for  some  rapid  means  for  measuring  this  property  for  conmercial 
purposes  and  it  is  hoped  that  a,  pr^icticable  automatic  sorter,  cither  of  a 
mechanical  or  photoelectric  tyioe,  or  ^.  combination  of  the  two,  nay  be  the  solu- 
tion to  this  problem.    Progress  is  being  made  but  the  ultimate  goal  requires 
travel  over  a.  road  that  is  long,  difficult,  and  tedious. 

Another  property  vihich  has  been  found  to  be  of  first  importance  is  that 
of  fiber  fineness.     This  proioerty  is  one  of  the  more  difficult  to  measure 
because  of  the  great  variability  of  fineness  from  fiber  to  fiber,  from  staple 
length  to  staple  length,  and  from  variety  to  va>.rioty  of  cotton.    A  method 
has  been  developed  in  our  laboratories  aaid  adopted  by  the  American  Society 
for  Testing  Materials  for  the  mea.suremcnt  of  this  propertj^     Although  the 
method  is  ra.thcr  T^recise  and  has  been  employed  in  all  our  recent  routine 
work,  it  is  very  slow  and  not  v/oll  adapted  for  comr.orcial  ucc.  Vaxious 
attempts  ha.ve  been  made  to  develop  more  rapid  methods  for  the  measurement  of 
fiber  fineness  including  special  optical  devices,  but  thus  far  no  entirely 
satisfactory  procedure  has  been  vrorked  out. 

One  of  the  more  promising  techniques  for  more  general  practice  is 
that  of  relatively  quickly  making  cross  sections  of  bundles  of  cotton  fibers 
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and  of  photofrraphin-;^  then  at  a  nacnificntion  of  500  to  1,000  diajnetors.  Very 
good  progress  has  ■been  made  in  the  dcvelopnent  and  refinenent  of  this  method 
for  special  adaption  to  and  use  with  cotton  filDers.     The  possibilities  have 
not  yet  "been  erdiansted,  "but  the  sections,  photographs,  neasurements ,  and 
conparisons  can  now  be  made  v;ith  a  speed  and  ease  tha.t  heretofore  has  "been 
nnlcnovm.    A  seriec  of  stajidard  photomicrographs  of  fibers,  differing:  in 
average  cross  section  progressively  from  the  finest  to  the  coarsest  cottons 
obtainable,  has  been  set  up;  furthermore  these  have  beon  varied  in  each  ca.se 
for  degree  of  wall  thickening  or  development,  a.s  based  on  the  three  major 
and  prcdomina,ting  fiber  tyoes  as:  linear,  concentric,  and  circular.     It  is 
hoped  thot  this  technique  can  be  developed  eventually  to  vfhere  large  numbers 
of  samples  can  be  examined  ajid  compared  expeditiously  v/ith  standards,  cither 
under  the  microscope  or  after  photographing,  v;hich  is  something  that  is  so 
urgently  needed  in  the  cotton  breeding  and  improvement  programs  a.s  v/ell  Sis  in 
the  v/ork  of  cotton  standardiza.tion  and  utiliza.tion. 

Maturity  is  another  character  property  to  v/hich  a  great  deal  of  atten- 
tion has  been  given.     For  thi-:'  property,  too,  a  method  ha^s  been  vrarked  out 
and  a-,dopted  by  the  Anericaji  Society  for  Testing  Ma.terials.     This  method  like 
that  for  fineness  hns  been  developed  to  a  fairly  satisf ractory  degree  of  pre- 
cision, but  also  like  it,  the  method  of  test  for  maturity  is  very  tedious  and 
not  suitable  for  rapid  or  general  commercial  application  in  the  accepted 
sense.     Other  methods  based  on  polariza.tion  colors  and  anisotropic  co;.ipensa- 
tion  h^.ve  been  exajnined.     The  method  based  on  polajrization  colors  may  be 
used  for  rough  diagnostic  purposes  but  is  not  suitable  for  precise  differen- 
tiation vdthout  becoming  a,lso  tedious  aJid  time  consuming.     The  concept  of 
maturity  is  included  in  the  fiber  cross-section  classif ica.tion,  alrea.dy 
described  with  respect  to  fiber  fineness,  and  it  is  possible  tha.t  both  fiber 
fineness  and  fiber  maturity  can  be  measured  simultaneously  for  rapid  commer- 
cial purposes. 

Another  approach  that  is  possible  and  has  been  examined  to  a  limited 
extent  is  the  application  of  chemical  techniques  to  ev.alug.te  maturity.  This 
is  ba.sed  upon  the  fa.ct  that  the  chemical  com.positio]i  of  cotton  fibers  varies 
progressively  vrith  the  degree  of  development  or  thickening  of  the  fiber  v/all. 
Although  a,  considerable  number  of  analyses  ha.ve  been  carried  out,  the  v/ork  in 
this  direction  has  not  yet  progressed  to  a  stage  v;hore  the  pra„cticability  of 
this  approach  can  be  ascertained. 

The  strength  of  cotton  fiber  is  one  of  the  more  important  cha„racter 
properties.     It  is  self-evident  that  the  strength  of  the  fiber  determines 
or  qualifies  the  strength  that  may  be  realized  in  all  products  manufactured 
from,  the  cotton.    Although  extensive  research  had  been  conducted  in  various 
laboratories,  no  satisfactory  method  for  measuring  cotton  fiber  strength  in 
relation  to  yarn  a.nd  fabric  quality  had  been  developed  until  the  Chandler 
method  wa,s  devised  and  developed  in  cur  ov/n  labora.tories .     It  then  began  to 
be  generally  realized  that  the  strength  of  the  fiber  m.ust  be  expressed  in 
terms  of  the  area  of  fiber  cross  section,  if  the  results  are  to  have  sig- 
nificance, since  in  a  yarn  it  is  not  the  strength  per  individual  fiber  but 
the  aggregate  strength  of  all,  the  fibers  in  the  yarn  cross  section  that 
determines  the  yarn  strength.     Whereas  methods  for  m.easuring  fiber  strength 
individually  showed  no  correlation  whatever  v/ith  yn.rn  strength,  the  Chandler 
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method  has  alwa;y's  shovm  vrell-def ined  relationship  v.dth  yarn  strength.  The 
Chqjidler  method  haa  "been  nuch  inproved  ;^d  highly  standardized  since  the 
time  of  the  first  puhlication  doscrihing  the  tost,  and  details  for  the  enploy- 
ment  of  the  refined  and  latest  procedure  are  included  in  the  tentative  stand- 
ards for  textile  materials  of  the  Ar.oricpji  Society  for  Testing  Materials. 

In  this  connection,  other  nore  or  less  short-cut  nethods  for  testing 
fiber  "bundle  strength  have  "been  studied  in  our  lahoratorics  "but  none  of  then 
have  "been  found  to  give  the  degree  of  accuracy  and  precision  that  the  improved 
Chaj^.dler  hundlo  method  does  in  the  hpnds  of  laboratory  v/orkers  trained  and 
'experienced  in  this  highly  specialized  field  of  v/ork, 

•  Rather  recently,  it  has  hecn  discovered  that  the  structurral  alincnent 
of  the  crystalline  cellulose  in  the  cotton  fihor,  with  respect  to  the  fiher 
a,xis,  is  a  very  imToortant  element  of  character.     Structural  alinement  may  he 
measured  in  a  number  of  ways.     Tvio  methods  have  "been  studied  in  our  labora- 
tories with  the  result  that  aji  X-ray  techniq.'ao  was  finally  chosen.     By  means 
of  the  X-vp.:j  diffraction  technique  it  has  been  shown  that  the  structural 
alinement  of  the  succossivo  lar/ers  of  the  cotton  fiber  varies  progressively 
during  grovrth  and  that  the  final  mean  alinement  for  a  representative  sample 
of  fibers  is  highly  dependent  upon  such  factors  as  variety  of  cotton,  loca- 
tion of  grov/th,  and  growing  season.     There  seems  to  be  definite  evidence  that 
the  structural  alinement  is  responsive  to  tlic  tcmporatui'e  during  growth  and 
perhaps  also  to  the  moisture  conditions  of  the  soil. 

Still  another  element  of  cotton  character  is  the  soundness  of  the 
structural  substance  of  the  fiber,  that  is,  the  cellulose.     It  is  more  or' 
less  self-evident  that  if  cotton  fiber  from  different  sources  and  conditions 
of  growth  varies  in  chemical  composition, — and  it  docs, — tha.t  the  properties 
of  the  fiber  may  be  e.^ectcd  to  vaj'y.     Stiidies  are  under  viay  to  determine, 
if  possible,  vrhcther  cottons  v?xy  in  their  structural  soundn.ess  at  the  time 
the  bolls  open.     It  is  v;oll  knovm  that  the  striictural  soiindness  of  the  fiber 
Can  vary  greatly  thereafter,  because  nf  exiposure  to  light  and  exposure  to  the 
influence  of  various  micro-orgai^isms .     For  this  reason  cotton  which  may  ha^ve 
been  good  and  of  high  quality  originally  may  become  det eriora.ted  until  it  ha.s 
scarcely  any  usefulness  left.     Such  deterioration  is  rea.dily  ascertained  by 
the  application  of  cupra,mmoniun  fluidity  mea^suroments ,  alkali  sol\ibility 
determinations,  and  other  somev/hat  simil'^r  measures. 

Evaluation  of  the  Importance  of  Cotton  Tiber  Properties 

The  various  properties  of  cotton  fibers  are  of  no  pra.ctical  interest 
to  utiliza-tion,  marketing,  standardization,  breeding,  production,  and  improve- 
ment programs  in  themselves,  or  vrhcn  standing  alone.     Instead,  they  are  of 
interest  and  im-oortance  to  su.ch  practical  problems  only  insofar  as  they 
have  an  influence,  on  their  manufacturing  behavior,  the  cost  of  their  manu-  ■* 
facturo,  the  tested  Qualities  of  their  mqnuf a.ctured  produ.cts,  tho  service 
performance  of  the  products  in  use,     and  their  life  wear.     For  this  reason, 
the  careful  search  for  physical  and  chemical  properties  of  the  fiber  that  ^ 
ma.y  be  of  importance  and  their  exact  measurement  are  only  one  step  in  the 
elucidation  of  tho  quality  of  cotton.     It  is,  therefore,  necessary  to  study 


these  properties  vrith  resiocct  to  their  influence  on  the  strength,  stretch, 
handle,  gloss,  air  and .water  conductivity,  heat  conductivity,  snoothness, 
compressibility,  durability,  e.nd  otlier  properties,  as  v/ell  as  the  cost  of 
the  r.nnuf actured  .goods. 

The  A.^ri cultural  Marketing  Servi  ce  receives  n;any  letters  from  persons 
vrho  assiomc  that  some  one  cotton  fiber  property,  if  properly  measured,  will 
furnish  the  complete  hey  to  the  qu.ality  of  prodvicts  they  are  manufacturing 
or  wisli  to  manufacture.     They  write  to  know,  not  so  much  whether  this  is 
indeed  the  case,  but  rather  to  hno'-:  vrhich  property  it  is  that  jjossesses  this 
magic  power.     Is  it  the  strength  of  the  fiber,  as  measured  by  the  Chandler 
buiidle  method?    Is  it  fiber  fineness?    They  understand  we  are  applying  X-ra.ys 
to  the  problem;  can  spinning  value  be  measured  vdth  X-rays?    Will  cuprammcnium 
fluidity,  alkali  solubility,  or  copper  number  give  the  spinning, value?  And, 
so  they  chase  the  proverbial  gleam. 

The  truth  may  as  v/cll  be  stated  now  as  later,  and  as  vre  continually 
reply  to  such  inquiries.    No  single  fiber  proocrty  can  be  oxrjected  to  give 
a  complete  measm'e  of  spinning  value.     Spinning  value  is  a  resultant  or 
embodiment  of  all  of  the  individual  fiber  properties.     S.om.e  of  these  proper- 
ties oijpose  others,  some  act  similarly,  and  altogether  a  sort  of  compronise 
result  is  obtained.     Theoretically,  the  spinning  va„lue  might  bo  thought  of 
as  expressed  by  adding  the  product  of  the  excess  above  normal  to  the  propor- 
tionate influence  of  tha.t  property  for  a.ll  the  fiber  properties,  which  con- 
tribute to  improve  the  spinning  value,  and  subtracting  the  corresponding  sum 
of  products  of  properties  and  their  importance  tha.t  detract  from  the  spinning 
value.     The  result  may  be  seen  a.s  the  actua,l  spinning  value  ajid  v.rhcn  compared 
vdth  some  standard,  shows  whether  the  spinning  value  of  a  cotton  is,  on  the 
whole,  superior  or  inferior. 

■    Even  a  spinning  test,  however,  has  its  lim.itations  in  showing  the 
spinning  potentialities  of  ,a  cotton.     This  is  due  partly  to.  the  fact  that 
v/hen  a  spinning  test  is  to  be  made,  a.  large  number  of  choices  must  be  m.ade, 
more  or  less  a,rbitrarily ,  from  the  infinite  number  of  conditions  of  tempera- 
ture, himidity ,  settings,  speeds,  drafts,  kinds, and  mombers  of  cleaners,  tv/ists, 
roll  weights,  and  the  like  that  rrright  be  used  on  the  cotton.     Cotton  spinners 
have  developed  many  rule-of- thumb  methods,  but  it  may  readily  be  seen  that 
two  cottons  with  different  fiber  properties  probably  will  not  respond  the  same 
to  a  given  manufacturing  procedure  and  that  always  a  certain  anoimt  of  .reser- 
vation must  be  made  for  the  fact  that .the  sninning  tost  did  not  bring  out 
the  best  that  was  potentially  in  the.  cottons,  or  compare  than  'ander  completely 
optimum  conditions, 

•  Having  disposed  of  some  of  the  preliminary  considerations  and  limita- 
tions, we  are  nov;  in  a  better  position  to  discuss  the  evaluation  of  indi- 
vidual fiber  properties  in  terms  of  spinning  behavior  and  spinning  vaJue. 

First,  let  us  consider  the  property  of  fiber  length.    Probably  little 
need  be  said  here  about  it  because,  although  it  is  one  of  the  more  important 
properties  influencing  yarn  and  fabric  qua.iity,  it  is  also  the  best  laiown 
and  best  understood  of  all  the  fiber  properties.     It  has  a.n  important  bearing 
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on  yarn  strenf^tli  as  well  as  on  the  fineness  of  count  that  nay  "bo  s-^.tjui  from  a 
cotton.     Tens  of  thousojicle  of  length  arrays  of  cotton  samples  made  in  our 
la'boratories  have  permitted  us  to  shov;  the  relation  of  fiter  length  to 
staple  length,  in  a  fairly  adequate  v/ajr.     The  coefficient  of  correlation 
"between  upper  quartile  length  and  staple  length  is  v;cll  aljove  0.95,  —  some- 
times as  high  as  0.99.    I'rom  a  study  of  the  strength  of  different  counts 
of  yarn  spun  from,  severe!  hundreds  of  cottons,  over  a  nuri"ber  of  ye?rs,  and 
representing  a  v/ido  range  of  staple  lengths,  grades,  points  of  origin,  and 
manufacturing  procedures,  a  formula,  often  referred  to  as  the  A. M.S.  formula, 
has  "been  developed.     This  expresses  the  effect  on  strength  tha,t  may  "be 
expected,  on  the  average,  for  sjiy  count  of  yarn  spun  from  variations  of 
length  of  staple  within  the  range  of  7/8  to  1-1/4  inches. 

FilDor  fineness  is  another  factor  \Aiich.  has  "been  found  to  have  an 
important  relation  to  the  strength  as  well  as  to  other  properties  of  yarns. 
This  v;as  first  emphasized  in  our  la"boratorics  several  years  ago  v;hen  short 
staple  cottons  were  produced  artificially  "by  cutting  sea-islsjid  ajid  other 
long  fine-fihered  cottons  into  shorter  lengths.     Piher  length  distri"butions 
were  ohtained  which  wore  cuite  comparahle  with  those, in  naturally  occurring 
short-staple  cotton.     The  fineness  of  the  fi"ber  was  the  principal  difference 
in  these  cottons.     A  most  striking  result  and  one  which  was  not  originally 
expected  was  that  the  yarns  spian  from  these  artificially  short  cottons  vias 
approxima.tely  50  percent  greater  thaji  that  spun  from  the  naturally  grown 
cottons  of  the  same  fi"ber  length. 

Ifith  this  lead,  a  search  v/as  made  for  naturally  occijirring  short 
f ine-fi"bered  cottons.     Such  a  comhination  v;as  fouiid  in  the  so-called  .Hopi 
cotton  grown  "by  the  Bureau  of  Plant  Industry  in  some  of  its  experimental 
plots  in  Arizona.     This  cotton,  in  spite  of  its  very  short  staple  length  of 
only  13/16  inch,  gave  yarns  tha,t  were  much  stronger  thaji  those  from  the 
average  run  of  upland  cottons  of  com.parahle  staple  length;  in  fact,  the 
yarns  from  this  very  short  S'otton  were  as  strong  a,s  those  usuaJLly  o'bta.incd 
from  cottons  having  a  staple  len/^th  of  1-1/8  inches  or  longer.     This  very 
short,  "but  f ine-f i'bered  cotton  has  heen  crossed  v;ith  an  American  variety 
of  longer  sta-ple  length  'xnd  T?ctter  yielding  equalities  with  the  result  that 
a  hybrid  of  1-1/8  inch  staple  length  has  teen  produced  vrhich  has  given 
■yarn  as  strong  as  that  usually  ohtaina,hlo  only  \'dth  1-1/2  inch  cotton. 

FiToer  fineness  is  related  not  only  to  the  properties  of  yarn  and 
fal3ric  that  may  be  ispun  and  vroven,  "but  to  the  cost  of  manufacture.     This  is 
a  very  important  consideration  and  has  an  important  bearing  on  the  choice  a 
manufacturer  may  make  bctv/een  tv/o  sources  of  supjjly.     In  order  to  attain 
ma.xim.ua  yarn  strength,  a  fine-fibered  cotton  rcqn.ires  loss  tv/ist  per  inch 
of  yarn  than  does  one  that  is  coarse-f ibored.     Since  the  insertion  of  tvdst 
is  a  sort  of  bottle  neck  that  determines  the  speed  of  spinning,  anything 
that  caji  expedite  this  process  is  highly  import. -^jnt  to  spinners. 

In  this  connection,  it  is  believed  that  breeders  in  this  country 
'  can  fT-eatly  increase  the  fineness  of  cotton  if  only  they  caji  have  the  right 
kind  of  tests  made  at  the  strategic  time  and  can  have  the  right  kind  of  data 
■  on  hand  for  permitting  them  to  'select  and  reject  their  progenies  on  this 
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"basis  'd.th  the  dcprce  of  relin.'bility  and  assTrran.ce  that  is  needed  for  the 
purpose.     As  it  is  nov;,  cotton  breeders  ai'e  v.'orkin/;  very  much  in  the  dark 
and  short-handed,  not  ■because  of  any  fa.ult  of  theirs,  but  "because  of  existing 
circunstances.     Cotton  fiber  technologists  and  laboratories therefore,  can 
render  important  aid  to  cotton  breeders  in  their  breeding  \vork  gnd.in  turn, 
to  cotton  production  and  improvement  progra'^is. 

Other  fa.ctors  that  are  receiving  special  attention  in  our  laboratories 
from  the  standpoint  of  correlation  bet\.reen  yarn  properties  and  fiber  proper- 
ties are  cell-wall  development  or  "maturity",  strength  of  the  fiber,  struc- 
tural alincment  of  the  fiber  substance,  and  composition  and  deterioration. 
It  has  been  shovni  tha,t  fiber  strength,  as  measured  by  the  Chandler  method, 
does  have  an  ir.portant  bearing  on  the  strength  of  yarn  that  may  be  produced, 
although  this  is  not  uniform  for  all  yarn  counts.     Some  preliminary  results 
show  that  the  strength  of  the  fiber  is  much  more  important  for  the  strength 
of  coarse  yarns  than  it  is  for  that  of  fine  yarns. 

In  one  particular  study  determinations  v;ere  made  of  the  correla.tion 
of  the  Chandler  bundle  strengths  with  the  strengths  of  yarn,  for  groups  of 
60'  to  90  cottons  each  of  the  same  fiber  length.     Por  cottons  of  7/8  inch, 
15/16  inch,  and  one-inch  staple  length,  the  coefficients  of  correlation  vrere 
found,  to  be  0.63,  0.74,  and  0.79,  respectively.     This  Tn?>:y  be  interpreted  as 
indicating  that  variations  in  fiber  strength  a.ccount  for  approximately  40, 
55,  and  52  percent  of  the  variance  in  the  strength  of  yarn  spun  from  cottons 
of  these  respective  length  groups.     It  may  be  mentioned  tha.t  no  distinction 
was  made  for  the  influence  of  count  upon  the  correlation  coefficient,  the 
weighted  22' s  jsxn  strength  being  used  in  all  of  these  computations. 

In  a  preliminary  examination  of  the  data  it  has  been  shovm  that  the 
strength  of  the  fiber,  as  well  as  the  strength  of  the  yarn,  is  dependent  to 
an  important  degree  on  the  structural  adinement  of  the  cellulose  of  the  fiber. 

Studies,  which  shoiild  be  highly  valuable  from  the  standpoint  of  an 
evaluation  of  fiber  properties  in  terms  of  yarn  properties,  are  being  accumu- 
lated in  connection  with  the  so-called  Regional  Variety  Study.     In  this  case 
fiber  and  spinning  measurements  have  alrea.dy  been  ma-de  on  something  more  than 
500  lots  of  cotton  representing  16  outstafiding  varieties  grov/n  at  8  locations 
across  the  Cotton  Belt,  and  during  2  successive  years.     The  fiber  and  yarn 
analyses  rer^ain  to  be  completed  for  the  same  locations  and  varieties  for  a 
third  growing  year.    Due  to  the  natural  variation  in  the  properties  of  these 
cottons,  it  is  anticipated  that  a  careful  analysis  vrill  lead  to  a  m.uch  better 
understanding  of  the  influence  of  the  different  fiber  properties  on  yarn 
properties. 

In  connection  with  the  Regional  Variety  Study  just  referred  to,  a 
special  problem  came  up  udth  the  1937  crop.     Although  the  cotton  from  this 
crop  appeai'ed  to  be  excellent  as  far  as  the  eye  could  detect  and  the  classers 
were  concerned,  the  cotton  gave  lovr  strength  in  many  cases  when  spun  into 
yarns  and  cords.     In  order  to  attemi^t  to  find,  the  cause  of  these  complaints 
in  reference  to  the  1937  crop  year,  commonly  referred  to  as  an  "off-year"  as 
also  was  the  case  with  the  1931  crop,  samples  of  tv;o  of  the  varieties  groym. 
at  11  locations  across  the  Cotton  Belt  diu-ing  this  sea.son  v/ore  spun  into  yarn 
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and  tested.     For  purposes  of  control,  samples  of  the  spjno  tvra  varieties 
grown  at  the  same  locations  for  1936  vrere  tested.     The  results  shov/ed  that 
the  yarn  fron'  the  1937  crop  was  on  the  avera^:e  8.1  percent  v/cakcr  than  that 
in  1936,  and  that  the  longer  of  the  tv;o  VTjieties  was  9.6  percent  wealcer  in 
yarn  strength,  as  compared  vath  7.0  percent  v/ea^er  in  yarn  strength  for  the 
shorter  variety.    At  one  location  the  tvra  varieties  vrere  25  and  36  percent 
wealcor,  respectively,  in  1937  thfxn  in  193G.     On  the  other  hajid,  at  4  of  the 
locations  one  or  "both  of  the  varieties  -nroduced  stronger  yarn  in  1937  than 
in  1936. 

Certain  Cotton  Spinning  Studies  and  Results 

In  addition  to  providing  the  neans  for  evaluating  the  fihcr  properties 
in  terms  of  spinning  "behavior  s^nd  yarn  and  fahric  properties,  the  spinning 
studies  have  provided  valuable  information  along  various  other  lines.  Some 
of  these  have  to  do  with  a  "better  evaluation  of  "the  influences  of  the  spin- 
ning process  itself  on  the  precision  of  the  results.     Others  have  to  do  v/ith 
a  "better  understanding  of  some  of  the  immediate  prol)lens  in  the  cotton  indus- 
try whose  importance  has  not  "been  thoroughly  understood  or  determined. 

One  of  the  first  and  foremost  "benefits  of  spinning  studies,  as  just 
descri"bed,  is    the  provision. of  a  "basis  or  "bench  mark  for  the  strength  of 
yarn  that  should  "be  expected  from  cottons  of  a  given  staple  length.  This 
has  resulted  from  sn  experiment-  referred  to  in  the  previous  section,  v/hich, 
'hov;ever,'  is  still  "being  extended.     Considera"ble  data  ai'O  nov;  availahle  so  that 
any  unusual  strength  of  a.  yarn  of  a  given  count  may  "be  immediately  recognized 
ffjid  the  approximate  extent  from  the  average  or  so-called  normal  can  "be  easily 
and  Quickly  determined.     The  cause  for  either  superior  or  inferior  strength, 
as  compared  vdth  the  standard,  m.ay  easily  "be  sought  "by  reference  to  measured 
.fi"ber  properties,  and  if  any  of  these  are  o\it intending,  a  lea-d  is  a.t  once  pro- 
vided for  a  possihle  explaiiation. 

For  some  purposes  it  is  essential  tha.t  measurement  of  strength  of  yarn 
he  made  on  single  strands  of  ya.rn.    .Becanse  of  the  rather  high  va.ria"bility 
of  yarn  strength  and  in  view  of  the  time-consuming  nature  of  the  single- 
Strand  yann  test,  it  has  hecn  impractj.cad  in  many  cases  in  the  past  to  make 
such  tests  even  though  the  results  would  have  possessed  considera"blc  va.lue. 
For  some  time  there  has  "been  a„vaila"blo  an  automatic  testing  maxhine  knovm  as 
the  Moscrop  tester  for  determining  the  strength  of  single  strands  of  cotton 
ya,rn,  "but  the  usefulness  of  this  machine  has  "b.ecn  quite  limited  "because  of  the 
difficulty  of  .analyzing  the  results.     Recently  v/o  have  developed  in  our  la"bora,- 
tories  a  quick,  accurate,  and  altogether  practical  method  of  analyzing  the 
data  ohtadned  through  the  use  of  this  automa„tic  machine  that  now  permits  us 
to  nak:c  much  more  adequate  measurements  of  yarn  quality  than  heretofore. 
There  are  indications,  moreover,  that  the  machine  is  now  coming  into  much  more 
widespread  use  in  this  country  as  a  result  of  this  development. 

Along  v/ith  the  development  of  a  bench  mark  for  yam  strength,  a  great 
deal  of  improvem.cnt  has  "been  introduced  in  the  spinning  process  itself  so 
that  much  smaller  samples  of  cotton  may  he  spUn  than  v;ere  required  formerly 
and  are  generally  considered  necessa.ry  in  commercial  mills.    V/hercas,  one  or 


-  17  - 


several  bales  at  least  arc  roaiiired  in  nost  nills,  it  has  "been  four.d  possible 
to  carry  out  ;i  conpletc  laboratory  spinning  test,  providing  information  on 
the  quantity  of  v/aste,  snoothness  of  yarn,  etc.  ,  on  only  40  pounds  of  cotton 
lint . 

In  cases  vrhere  it  is  not  necessary  to  deternine  the  ano"'JJit  of  v/aste 
crxefully,  and  whore  the  nain  interest  is  in  the  strenf:th  of  yarn,  adequate 
data  nay  bo  obtained  from  as  little  a^  5  po'-inds  or  even  2  pounds  of  cotton 
lint.     This  achieveuent  in  spinning  nethodology  is  of  inportance  to  technolo- 
gists studying  cotton  utilization  problens  when  only  snail  samples  arc  avail- 
able, or  v/hen  the  time,  effort,  and  expense  would  not  be  justified  in  using 
larger  or  bulk  lots  of  cotton.     The  standardized  and  tested  short-cut  spinning 
method,  moreover,  is  of  real  inportpjice  to  cotton  breeders  who  cannot  produce 
large  quantities  of  lint  from  any  particular  strain  during  the  first  1  or  2 
years,  and  it  obviates  the  great  anount  of  time,  work,  and  expense  tha.t  v/ould 
otherwise  be  required  on  the  part  of  breeders  in  multiplying  it  extensively 
over  a  period  of  5  or  6  years. 

In  the  sane  v/ay  that  bench  marks  have  been  obtained  for  cotton  yarn 
strength,  helpful  bench  marks  also  have  been  obta.ined  for  the  amount  and 
proportion  of  different  types  of  v/aste  that  may  bo  expected  from  cottons  of 
a  given  grp.dc  designa.ticn.     This  information  ha.n  been  obtained  from  several 
hundred  cottons  tested  from  time  to  tine  in  the  cooperative  spirjiing  labora- 
tories of  this  Service.     Thus,  the  ai^ount  of  waste  that  is  furnished  by  a 
given  sample  of  cotton  may  be  rea,dily  compared  with  the  basis,  and  the  degree 
to  which  it  compares  \-jith  or  departs  from  the  average  or  so-called  normal  for 
the  grade  can  be  quickly  and  easily  determined.     This  information,  too,  is  of 
interest  to  breeders  because  certain  varieties  of  cotton,  by  their  growth 
habits,  influence  the  anount  of  \/aste  differently  from  other  varieties. 

A  short  time  ago  it  was  found  possible  to  establish  sta:idards  for 
yarn  a.ppearance.     These  standards  consist  of  20  full-size  photogra-nhs  of 
yarns  representing  different  count  ranges  and  different  degrees  of  evenness, 
cleanliness,  and  smoothness.     Those  standards  ha.ve  received  much  favorable 
comment  from  manufacturers  ana  others  and  they  have  been  adopted  as  standards 
by  the  American  Society  for  Testing  Materials.  . 

Sanples  of  yarn  being  spun  in  oior  laboratories  are  nov/  easily  compared 
on  a  basis  of  these  standards  and  a.  means  is  thus  provided  for  gra.ding  this 
rather  important  element  of  ya.rn  aua.lity.    The  standards  are  applicable  to  and 
of  interest  for  many  purposes.     Per  example,  through  this  development,  we 
recently  have  discovered  that  different  varieties  of  cotton  behave  quite 
differently  v.dth  respect  to  the  appearance  of  the  yarns  that  aJe  spun  from 
them.     In  other  words,  it  is  becoming  increasingly  apparent  to  us  that  yaXn 
appearance  is  more  a  function  of  variety  than  v/e  heretofore  have  thought  or 
even  suspected. 

Spinning  and  fiber  studies  of  different  varieties  and  strains  of  cotton 
have  brought  to  light  several  facets  that  undoubtedly  possess  considerable 
significance  in  determining  the  general  cuality  level  of  cotton  produced  in 
different  regions  of  this  country.     Por  example,  it  has  been  fomd  that  the 
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varieties  producing  the  hif;hest  yields  of  cotton  of  r^ood  quality  accordin;:;  to 
our  ,2'rade  ,?nd  staple  standards  do  not  always  produce  fi'ber  of  the  hirthest 
srjinnin,-^  v^duc.       j\ll  of  the  factors  that  contritute  to  this  condition  are 
not  yet  fully  understood.     Hovrever,  the  information  that  is  availahlc  shows 
the  fundamental  ir.portance  of  knowing  the  spinning  value  as  well  as  the 
jT^ield  value  of  a  vo-riety  of  cotton  "before  Inj'ge  scale  plantinf^s  in  a  new 
locality  are  undertaken.     In  a  pro2:ran  of  standardization  of  production  and 
cotton  qualitj''  inprovenent ,  it  is  clea^r  that  in  a  community  of  grov/ers  vdsh- 
ing  to  "build  a,  rcputration  for  producing  cotton  of  high  equality,  selection  of 
the  seed  to  "be  planted  should  he  "based  not  alone  on  yield  hut  on  the  results 
of  adequate  spinning  tests  carefully  conducted  under  controlled  conditions. 

Among  other  things,  the  relationship  of  certain  ginning  processes  upon 
spinning  have  hecn  studied.     Thus,  for  cottons  of  ahout  1-1/4  inches  staple 
length,  it  has  "been  found  that  saw-ginning  gives  o.  lint  of  "better  spinning 
quality  than  does  roller- ginning.    Other  ginning  factors  that  have  hecn  studied 
are  moistivre  content  of  the  seed  cotton,  influence  of  seed-roll  density,  nunber 
of  saws,  nunher,  size,  ai^id  shape  of  sa.w  teeth,  speed  of  savrs,  and  type  and 
nujn"ber  of  cleaners.     This  typo  of  infornr.tion  is  of  much  importance  since  a 
great  deal  of  controversy  ha.s  ai'isen  during  recent  years  a;.>  to  the  importance 
of  some  of  these  factors. 

Another  prohlcm  thpi.t  is  heing  studied  and  on  v;hich  some  preliminary 
information  has  heen  ohtained  is  that  of  the  importance  of  ginning  prepara- 
tion.   Results  so  far  seem  to  indicate  that  far  too  much  importance  has  heen 
attached  to  pre-t-)ara,tion.     Jinal  conclusions,  hov;ever,  must  he  vdthheld  until 
studies  are  completed. 

Studies  have  shown  that  methods  that  produce  cottons  most  pleasing  to 
the  eye  are  not  necessarily  host  from  the  standpoint  of  spinning  quality.  One 
such  finding  was  that  seed  cotton,  dried  in  the  sun  hefore  ginning,  had  mate- 
rially lov;er  spinning  quality  than  portions  of  the  srjne  seed  cotton  dried 
artificially  in  a  drier  or  under  cover  in  a  drying  shed.     Sun  drying  gave  a- 
lint  with  smoother  preparation  ond  hoautiful  appearmice.    nevertheless,  when 
spun,  it  yielded  a  greater  .amount  of  spinning  waste  and  yarn  of  noticeably 
lower  strength.     Artificial  drying  does  not  give  any  appreciahlc  loss  of 
strength  providing  it  is  properly  carried  out. 

Still  another  matter  that  has  received  some  attention  recently  is  that 
of  so-called  "air  cutting."     This  in  reality  is  not  air- cut ting  at  all,  hut 
the  result  of  shearing  due  to  ijincven  density  in  the  h::le  at  the  time  of  com- 
pressing.    There  has  he«n  a  popular  belief  that  "air  cutting"  v;hich  is 
noticeable  in  many  bales  of  cotton,  particularly  those  comxjressed  to  a  high 
density,  results  in  inferior  spinning  qurlity.     Tests  that  wo  have  conducted 
have  not  confirmed  this  belief  nnd  in  fact  oven  some  of  the  most  badly  cut 
bales  have  shown  no  serious  reduction  in  spinning  quality. 

Tests  are  novf  under  w-ay  to  determine  the  influences  of  the  different 
methods  of  packaging  and  different  degrees  of  compression  upon  the  spinning 
quality  of  cotton.     There  has  boon  consider,'\ble  belief  in  the  past  that  a 
high  degree  of  compression,  sxich  as  results  from  the  packaging  of  cotton  in 
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30-callod  high-density  TdbI OS ,   causes  natoi'ial  ruduction  in  spinning  quality. 
The  findings  from  the  tests  completed  to  date  for  the  past  season  indicate 
that  this  "belief  may  "be  erroneous.    Final  conclusions  in  this  connection, 
however ,' should  await  the  completion  of  the  tests  nov;  in  progress  or  proposed. 
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■  SUI^IMAIIY 

In  this  presentation,   emphasis  is  ^iven  to  the  great  ran;;e  of  values 
for  various  cotton  fiher  properties  v/hich  ha.vc  heen  found  in  connection  v/ith 
the  cotton  quality  and  standardization  researches  of  the  Agricultural  Market- 
ing Service,  a.nd  to  the  significance  of  cotton  fioer  properties  ajid  their 
va-riahilities  with  respect  to  cotton  utiliza,tion  as  well  as  to  standardiza^tion, 
marketing,  "breeding,  production,  and  inprovoncnt  programs.    A  number  of  ba-ck- 
ground  considerations  prefa.ce  the  discussion,  features  of  ^-rhich  are  not 
realized  by  the  aver a.ge  laynan  nor  oven  hy  every  student  of  cotton.     The  inpor- 
tance  of  these  natters  to-  cotton  utilization  and  utilization  studies,  as  v;ell 
as  to  other  related  practical  cotton  problems  and  associated  studies  is  such 
that  they  properly  cannot  ho  overlooked  nor  underestimated. 

The  greater  pai-t  of  the  paper  deals  v/ith  various  accomplishments  hy 
the  several  fiber  and  spinning  lahoratorics  of  the  Agricultural  Mpzketing 
Service  tha.t  are  of  interest,  directly  or  indirectly,  to  cotton  utilization 
a.nd  utilization  studios.     The  achievements  reported  have  to  do  v/ith  the 
development  of  instruments  and  methodo'logy  for  meaauring  staple  length,  grade, 
and  character  factors;  with  service  to  the  grade  aiid  sta^ple  stajidards;  v/ith 
the  evaluation  of  the  import-ance  of  cotton  fiber  properties  in  term.s  of  spin- 
ning quality  or  utility;  and  vrith  certain  cotton  spinning  studies  and  results 
in  reference  to  various  practical  cotton  prohlems  of  import.ance  to  cotton 
hreeding  and  production;  ginning  and  pa^ckaging;  standardization  ajid  marketing. 

The  comparisons  that  are  ma.dc  reveal  the  relatively  grea.t  variability 
that  occurs  in  American  cotton  quality,  not  only  from  season  to  season  hut 
from  place  to  place  vdthin  a  given  season.     More  import-^nt,  perhaps,  they 
3ho\4  how  inaccura-te  and  unfair  it  is  to  atten.pt  to  speak  of  cotton  quality  from 
the  standpoint  of  the  crop  as  a  v/holo,  or  even  of  --ny  major  seotirin  of  it,  on 
the  basis  of  data    from  only  a.  comparatively  fev/  tests  and  locations  of  grov/th. 
It  is  evident  that  a,  careful  statistica,l  study  of  the  influence  of  climatic, 
soil,  and  other  conditions  on  fiber  aaad  yarn  properties  for  the  entire  Hegional 
Variety  Series  is  needed  and  such  a  study  will  be  iindertalcen  as  soon  as  data 
from  all  of  the  varieties,  locations,  and  years  have  heen  assembled. 

In  the  light  of  the  many  questions,  implica,tions  and  suggestions  which 
the  reported  findings  and  comparisons  afford,  it  is  evident  tha-t  the  field  of 


scientific  study  of  cotton  auality  is  olnost  linitless  and  only  just  l^e^^un. 
There  are  nany  con-olox  proulons  'uid  r.^.Gt  of  then  h:ivo  many  fringes  and  rela- 
tionships.   ?or  the  nost  "part,  only  the  fringes  ho.ve  "been  explored  to  date. 
Hov;ever,  studying-  cotton  uiJ-ality  from  the  scientific  standpoint  yields  much 
that  has  in-^ediate  and  r^ore  distant  pro,ctical  value. 

Comparatj. ve  spinning;  and  fiter  tests  of  different  vr.irieties  •ind  grov/th 
conditions  furnish  the  "best  knovm  ncthod  "by  v/hich  ansv;ers  c;ul  "be  supplied  to 
many  questions  of  innediate  practicB.1  importance  to  cotton  farmers  and  the 
cotton  industry.     These  tests  also  furnish  facts  "by  which,  and  only  "by  v/hich, 
the  United  States  can  ascertain  how  to  deliver  consistently  to  v;orld  m.arkets 
and  mills  "better  quality  cotton  of  knovm  characteristics;  superior  varieties 
that  will  more  effectively  meet  ordinary  and  special  use  requirements;  and 
Am.erican  cotton  that  will  possess  the  greatest  possi"ble  stron^^th,  heauty  and 
appeal  to  spinners  and  other  ruanuf acturcrs . 

Cotton  fi"ber  and  spinniu;'^  data  of  this  typo,  moreover,  should  "be  of 
direct  interest  and  importance  in  mp,ny  ways  to  the  utilisation  of  American 
cotton  and  to  studies  on  cotton  u.tilization.    However,  alon(;j  v;ith  the  great 
effort  th^at  is  "bein.-;  made  to  create  new  outlets  and  channels  of  utilization 
for  American  cotton,  and  durin^^  the  hustle  and  "bustle  to  develop  new  and 
extended  uses  for  our  cotton,  the  fa.ct  should  never  he  lost  si/jht  '~>f  that  we, 
at  the  same  time,  also  r.ust  v/ork  equally  as  hard  to  hold  the  "old  outlets 
and  channels"  of  utilization  which  American  cotton  has,v/ithout  question, 
enjoyed  for  so  many  years. 

But,  to  do  all  this  reqiiiros  that  our  knowlcdf^e  v^ith  respect  to 
cotton  quality  and  fiter  properties  must  reach  the  fundamentals  mid  must  "be 
translated  into  everyday  practices  throu,:5hout  the  cotton  cntcr-orise.  Thrat 
is,  vre  must  have  the  exercise  of  intelligent  .^Jid  concerted  action  in  all 
operations,  "'oeginning  with  the  "breeding  exA  growing  phases  njid  extending 
through  the  activities  of  ginning,  po.c'cp.ging,  and  marjieting  to  those  of 
manufacturing  and  finishing.     Wiat  k-nowledge  v/e  have  had  in  the  past  is  not 
good  enough]    And  v/hat  vrc  have  done  heretofore  is  insufficient. 
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